In vivo occupancy of histamine H3 receptors by thioperamide and (R)-alpha-methylhistamine measured using histamine turnover and an ex vivo labeling technique.
In the brain, the H3 type of histamine receptor has a pre-synaptic autoreceptor inhibitory role which regulates neuronal release and synthesis of histamine. To examine the interaction of the selective H3 receptor antagonist thioperamide with H3 receptors in the brain in vivo, we have used a functional and non-functional measurement of H3 receptor occupancy. In three species (rat, guinea-pig and mouse) peripheral administration of thioperamide caused dose-related increases in histamine turnover in the cerebral cortex (whole brain was examined in the mouse) and, in the same tissues, inhibited the ex vivo binding of the selective H3 receptor agonist [3H](R)-alpha-methylhistamine ([3H]-RAMH). The peak effect of thioperamide to inhibit ex vivo binding of [3H]RAMH was observed approximately 30 min after i.p. administration, whilst the maximum increase in histamine turnover did not occur until after at least 100 min. At a pretreatment time of 30 min, the ED50 of thioperamide to inhibit ex vivo binding of [3H]RAMH binding in the rat, guinea-pig and mouse brain was found to be 2.0 +/- 0.2, 4.8 +/- 0.6 and 2.6 +/- 0.3 mg/kg (mean +/- SEM, N = 4), respectively. We have also examined the effect of peripheral administration of RAMH on ex vivo binding of [3H]RAMH in rat cortex. Qualitatively and quantitatively similar results to those of thioperamide were observed following i.p. administration of RAMH to rats (ED50 = 3.9 +/- 0.4 mg/kg, mean +/- SEM, N = 4). An effect of RAMH on histamine turnover in rat cortex could not be determined as this compound displayed significant cross-reactivity with the antibodies used in the radioimmunoassay to measure histamine and telemethylhistamine. These data indicate that, following peripheral administration, both thioperamide and RAMH penetrate the brain where they can subsequently interact with H3 receptors. It would appear that binding of thioperamide to H3 receptors is linked with a concomitant increase in histamine turnover in the brain. In conclusion, the ex vivo binding technique, particularly when coupled with measurement of histamine turnover, should provide a valuable means for investigating the ability of any peripherally administered compound to cross the blood-brain barrier and subsequently interact with histamine H3 receptors.